Pseudomembranous tracheitis (PMT) is a rare condition most commonly caused by fungal or bacterial infection that is characterized by a pseudomembrane that partially or completely covers the tracheobronchial tree. PMT is most commonly found in immunocompromised patient populations, such as postchemotherapy, AIDS, post-transplant and hematological malignancies. Due to its rarity, PMT is often not included in the differential diagnosis. This case describes a 65 year old male with persistent fever and refractory cough despite high dose empiric antibiotics. Subsequent bronchoscopy with biopsy revealed pseudomembranous tracheitis due to Aspergillus fumigatus in the setting of T-cell lymphoma. PMT should be considered in the differential diagnosis of refractory cough in the immunocompromised population. However, it has been described in patients with nonspecific respiratory symptoms such as dyspnea, cough, and other airway issues.
Introduction
Pseudomembranous tracheitis (PMT) is a rare condition most commonly caused by fungal or bacterial infection that is characterized by a pseudomembrane that partially or completely covers the tracheobronchial tree. PMT is most often found in immunocompromised patient populations, such as post-chemotherapy, AIDS, post-transplant, and hematological malignancies [1, 2] . Fungal infections of the trachea can cause this rare phenomenon which may potentially lead to necrosis [3] . The pathogens known to cause this pseudomembranous infection are: Aspergillus, Candida, Cryptococcus, Rhizopus, and Mucorales [4, 5] . In more rare cases, pseudomembranous tracheitis may be caused by invasive bacterial pathogens such as Bacillus cereus [6] . PMT should be considered in the differential diagnosis of refractory cough in the immunocompromised population. However, it has been described in patients with nonspecific respiratory symptoms such as dyspnea, cough, and other airway issues [7] . Herein, we present a case of pseudomembrane tracheitis in the setting of high grade T-cell lymphoma.
Case report
A 65 year old male with a past medical history of nonobstructive coronary artery disease, urothelial cancer (status post resection), abdominal aortic aneurysm (status post repair), hypothyroidism, and 50 pack-year history of smoking, was admitted presenting with recurring fevers and a 30-pound weight loss over the past several months. A Chest x-ray (CXR) revealed a right midlung consolidation. Computer tomography (CT) showed a left supraclavicular/lower cervical mass, hilar lymphadenopathy as well as enlargement of the subcarinal and mediastinal lymph nodes. Subsequent lymph node biopsy revealed high grade T-cell lymphoma.
The patient was started up on empiric antibiotic therapy but continued to be febrile. He subsequently underwent bronchoscopy which revealed a pseudomembrane extending from the bronchus intermedius down to the right lower lobe ( Fig. 1 ). Bronchoscopy was negative for any masses, abscesses, erosions or areas of bleeding.
Both an endobronchial biopsy as well as culture of the bronchioalveolar lavage revealed Aspergillus fumigatus (Fig. 2 ).
Patient was initiated on Voriconazole. Repeat bone marrow biopsy was negative for Aspergillus. The patient was discharged on Voriconazole and oxygen. Despite treatment the patient died of progressive pulmonary infiltrates and respiratory failure.
Discussion
Pseudomembranous tracheitis (PMT) is commonly caused by fungal or bacterial infection that is characterized by pseudomembrane formation in the large airways [1, 2] . Here we described a case of a 65-year-old male with undiagnosed malignancy that had developed Aspergillus-related PMT. PMT is a rare condition that manifests with different symptoms and etiologic microorganisms. Previously reported cases of PMT have been outlined in Table 1 .
Invasive pulmonary aspergillosis (IPA) is the most common form of disease caused by Aspergillus species infection. In addition, a rare form of IPA is an infection of the tracheobronchial tree, called Aspergillus Tracheobronchitis (AT) [17] . Four types of AT: ulcerative tracheobronchitis, obstructive bronchial aspergillosis, aspergillus bronchitis, and pseudomembranous necrotizing bronchial aspergillosis, or PMT have been described [1, 2] . The pseudomembrane is thought to be derived from fibrin, hyphae, and necrotic tissue [12] . Other fungi such as Rhizopus, Cryptococcus and Candida can also form a pseudomembrane via similar mechanisms [4, 5] . Rarely viruses may be implicated in PMT. Known causes of PMT have been outlined in Table 2 .
Patients with pseudomembranous tracheitis typically present symptoms of dyspnea, fever, non-resolving cough, and chest pain. Dyspnea, as one of the presenting symptoms, is usually caused by the pseudomembrane obstructing the airways to the lungs [11] . Colonies of fungi create plaques that line the bronchi which leads to a necrotizing bronchitis. Most common signs and symptoms of PMT are outlined in Table 3 .
PMT is a rare condition, therefore a strong clinical suspicion is needed to diagnose this condition. Bronchoscopy is essential to discover pseudomembrane in the airways. A pseudomembrane has the potential to form and constrict the airways, thus causing the symptoms that are associated with PMT [7] . Based on pathological tissue, brush smear, and fluid from bronchial that are obtained by a bronchoscopy, the results can lead to a diagnosis of airway aspergillus infection and the type of Aspergillus as well [11] . In our case non resolution of infiltrates despite adequate antibiotic therapy prompted us to perform a bronchoscopy. Since pseudomembranous tracheitis is mostly caused by fungal infection, a range of antifungal treatments would deem most effective towards the condition. Table 1 suggests that amongst health care providers intravenous Amphotericin B is the initial treatment of choice [11] . Other treatments such as voriconazole, itraconazole, and echinocandins (caspofungin) [5, 12] However recently, Voriconazole has been administered to patients with PMT due to its better prognosis, as shown in Table 1 .
PMT has a high morbidity and mortality in immunosuppressed patients. This in itself lends to a high morbidity and mortality that is associated with opportunistic infections. It has been reported that death usually ensues between 1 and 6 weeks after diagnosis [18] . Majority of cases of PMT have resulted in demise as demonstrated in Table 1 . Some causes for death include respiratory failure, septic shock, or other organ failure. Respiratory failure in PMT may result from the pseudomembrane constricting the airways and can even dislodge thus creating a ball valve that leads to obstruction [6, 12] .
Conclusion
PMT is a rare condition that is mostly caused by fungal, and sometimes, bacterial infection. It usually requires a high index of suspicion for diagnosis. The prognosis depends on timely diagnosis and initiation of antifungal therapy. 
